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1. INTRODUCTION

1.1 PURPOSE

The U.S. Environmental Protection Agency Region 1 (aka EPA New England) designated the
Massachusetts Bay Disposal Site (MBDS) in 1993 (EPA Region 1, 1992; EPA Region 1, 1993),
to meet the longerm needs of dredged material disposal in the Massachusgttsdza To

ensure that ocean dredged material disposal sites are managed to minimize adverse effects of
disposal on the marine environment, the Marine Protection, Research, and Sanctuaries Act
(MPRSA) 8102(c) as amended by 8506(a) of the Water Resourgetopment Act (WRDA) of

1992 requires the completion of Site Management and Monitoring Plans (SMMPSs).

This plan updates the SMMP completed in 1996 by EPA Region 1 (US EPA Region 1, 1996) in
partnership with the U.S. Army Corps of Engineers New Englastti€ti(USACENAE, or

NAE). As part of this update, this document evaluates the site monitoring results and disposal
activities from the previous twelve years, and outlines a management plan and monitoring
program that complies with the requirements efMiPRSA. The SMMP serves as a framework

to guide the development of future projepeecific sampling and survey plans created under the
monitoring program. The data gathered from the monitoring program will be routinely evaluated
by EPA, NAE, and other ageies such as the National Marine Fisheries Service (NMFS) and
state regulatory agencies (see sections 8 and 10) to determine whether modifications in site
usage, management, testing protocols, or additional monitoring are warranted.

Only dredged materidtom Federal and private projects that satisfy the requirements of the
MPRSA may be disposed of at the site. Each project must receive a permit issued by NAE under
Section 103 of the MPRSA [33 USC 1413] with concurrence by EPA New England. In
accordance ith MPRSA 8103(a) disposal activities at the site "will not unreasonably degrade or
endanger human health, welfare, or amenities, or the marine environment, ecological systems, or
economic potentialities."”

1.2 OBJECTIVES

As discussed in the Ocean DumpReggulations at 40 CFR §228.3 and the guidance for
development of site management plans issued by EPA and USAa@gagement of the site

involves regulating the times, quantity, and physical/chemical characteristics of dredged material
that is dumped at éhsite; establishing disposal controls, conditions and requirements; and
monitoring the site environment to verify that unanticipated or significant adverse (or
unacceptable) impacts are not occurring from past or continued use of the disposal site and tha
permit terms and conditions are met.

! EPA/USACE, 1996. Guidance Document for Development of Site Management Plans for Ocean Dredged
Material Disposal Sites.
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Thus, this SMMP has two overarching objectives:

. Management of disposal activities to ensure compliance with the MPRSA; and
« Monitoring of the disposal site to determine whether significant adverse (or unacceptable)
impacts have occurred or are occurring.

If monitoring of the site detects significant adverse (unacceptable) impacts, changes in dredged
material and/or disposaits management will be considered by NAE and B¥&Av England.

1.3 ORGANIZATION OF THE SMMP

The organization of this plan includes the six requirements for ocean disposal site management
plans discussed in 8102(c)(3) of the MPRSA, as amended. These are:

1) a baseline assessment of conditions at the site (Section 4);

2) consideration of the quantity of the material to be disposed of at the site, and the presence,
nature and bioavailability of the contaminants in the material (sections 3 and 6);

3) specal management conditions or practices to be implemented at each site that are necessary
for protection of the environment (Section 7);

4) a program for monitoring the site (sections 5 and 8);

5) consideration of the anticipated use of the site oveptigeterm, including the anticipated
closure date for the site, if applicable, and any need for management of the site after closure
(Section 6); and

6) a schedule for review and revision of the plan (which shall not be reviewed and revised less
frequentlythan 10 years after adoption of the plan, and every 10 years thereafter) (Section 9).

1.4 STATE-WIDE DREDGED MATERIA L AND OCEAN PLANNING

The Commonwealth of Massachusetts recognizes the importance cldepé&rdent activities

such as commercial fishes, shipping, and energy infrastructure at developed port and harbor
areas. Recreational industries (e.g. marinas) also rely on the utility of such areas. To ensure
continued use, economic viability and safety
navigationdependent facilities, periodic dredging must be performed to remove accumulated
sediment, or deepen existing channels to accommodate the next generation of deeper draft
vessels. New Englandds | argest pewEnglandost on H
over 15 million tons of containerized cargo was handled at the Port of Boston in both 2006 and
2007 (MassPort, 2008). Because of recent dredging in Boston Harbor, the MBDS has been the
most active disposal site in New England averaging 606000 cubic yardper year in the last

15 years (Table 1).
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Boston is not the only harbor area that is expected to utilize the MBDS. With funding from the
Seaport Bond bill and in coordination with the USAGEBE, the Massachusetts Coastal Zone
Managementféice (MA CZM) recently developed dredged material management plans

(DMMPs) for two important porté Gloucester and New Bedford. These DMMPs focused on
identifying upland or irharbor disposal sites for dredged material deemed unsuitable for

disposal ata ocean disposal site. In the Gloucester DMMP for example, the total volume of
sediment to be dredged from Gloucester Harbor over the next 20 years was estimated at 514,440
CY. MA CZM estimated that about half of these sediments would be consideredesigtabl

disposal at the MBDS (MA CZM, 2000). Because of the need to communicate technical issues
regarding dredging projects among many state agencies, in 2005 the Commonwealth established
the Massachusetts Dredging Team to coordinate dredging activities thié¢ Commonwealth,

and with the New England Regional Dredging Team (see below).

Further recognizing the need for coordinated and appropriate management of ocean resources,
the Commonwealth established an Ocean Management Task Force in 2004 to develop
recommendations for a comprehensive approach to managing ocean resources. The
recommendations released in 2004 formed the foundation for the Oceans Act of 2008, which
requires the Commonwealth to develop a stakehaldeen ecosysterbased Ocean

ManagemenPlan that addresses the siting of energy infrastructure, identification of marine
protected areas, and other conflicting uses of the coastal ocean. Although the jurisdiction of the
Ocean Management Plan is in state waters only, it is possible that teenenpation of this plan

may have influence on dredged material disposal at the Massachusetts Bay Disposal Site, which
is in Federal waters.

1.5 REVIEW AND CONSULTATION WITH OTHER FEDERAL AGENCI ES

The New England Regional Dredging Team (NE RDT) is one of eleven national Regional
Dredging Teams (RDTSs) established to improve dredged material management by fostering
communication and planning, and providing a forum for issue resolution, technicérransl
community involvement. The Massachusetts Dredging Team coordinates directly with the NE
RDT. We have requested that the Massachusetts Dredging Team review this plan.

In addition, we have submitted this plan to MA CZM for advice on whether thenpkeds

Consistency review. The Federal Coastal Zone Management Act of 1972 and 1976 amendments
enabled states to develop comprehensive management plans for their coastal regions (subject to
Federal approval). For all projects located in Massachusettstataane that involve Federal

action such as funding, permitting, or licensing, a Massachusetts Coastal Zone Management
Consistency Review is required to ensure that actions proposed within the coastal zone are
consistent with state coastal policies.

The 1996 amendments to the Magnu&tavens Fishery Conservation and Management Act
(MSA) requires the identification of Essential Fish Habitat (EFH) for federally managed fishery
species and the implementation of measures to conserve and enhance HtisTiabMSA

requires Federal agencies to consult with the NMFS on federal actions that may adversely affect
EFH. We have submitted this plan to NMFS to determine whether this plan needs EFH
consultation.
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EPA has also requested that NMFS review this mladetermine whether an Endangered
Species Act Section 7 consultation is necessary. NMFS routinely conducts ESA and ESF
consultation on a projetty-project basis, not for management plans.

In addition, because the actions recommended in this plan @ wcinity of the Stellwagen

Bank National Sanctuary, this plan must comply with Section 304(e) of the MPRSA as amended,
requiring consultation with the Stellwagen Bank National Marine Sanctuary office. This plan has
been submitted to the SBNMS for rewie

2. ROLES, RESPONSIBLITIES AND AUTHORITI ES

The primary Federal environmental statute governing transportation of dredged material for the
purpose of dumping it into ocean waters (seaward of the baseline of the territorial sea) is the
Marine ProtectionResearch, and Sanctuaries Act (MPRSA, also called the Ocean Dumping Act,
33 USC 1401 et seq.). The MPRSA assigns authority to both EPA and USACE in managing
disposal sites and issuing permits for ocean disposal.

2.1 FEDERAL REGULATO RY/STATUTORY RESPONSIBILITIES

Under Section 103 (33 USC 1413) of the MPRSA, USACE is responsible for issuing permits for
disposal of dredged material, subject to EPA review and concurrence. The EPA, however, is
charged with developing ocean dumping criteria to be used inaira) permit applications

[ MPRSA A102(a)]. Di sposal must not fAunreasona
or amenities, or the marine environment, ecol

ocean dumping regulations in 40 CFR Pa#tg and 228 provide a testing framework to apply

these criteria and determine whether dredged material is environmentally acceptable (or suitable)
for open ocean disposal. USACE is required to use EPA designatesvafmrdisposal sites for
dredged materialisposal to the maximum extent feasfbleroposed ocean disposal of dredged
material also must comply with USACE permitting and dredging regulations in 33 CFR Parts

320 to 330 and 335 to 338.

Other primary authorities that apply to the disposal ofiged material in the nited Statesre

the Rivers and Harbors Act of 1899 (RHA), and the Water Resources Development Act
(WRDA) of 1992 (and subsequent legislation). The RHA regulates dredging and discharge of
material in navigable waters and WRDA addresses research and funding in stippedific

water resource projects for various needs (i.e., transportation, recreation). WRDA also modifies
other Acts, as necessary (e.g., MPRSA).

21'f a designated disposal site is not feasible, the
Section 103 of the MRSA for two successive five year periods.

US/
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2.2 SURVEILLANCE AND ENFORCEMENT

All dredging, dredged material transport, and disposal must be ceddanatompliance with
USACE permits issued for these activities. Under the MPRSA8105 (33 USC thEIBRA

takes the lead iaurveillance and enforcement responsibilities at the disposalifiitassistance
from the USACE and the.S. Coast Guards¢e 33USC Sec 1417[c]). The permittee is
responsible for ensuring compliance with all project conditions including placement of material
at the correct location and within applicable site use restrictions. An example of permit
conditions is included in Sectiah2.

Disposal locations are marked with a taute buoy or specified coordinates to ensure that
disposal locations are known and that gatisposal monitoring is effective. The USARAE
Disposal Area Monitoring System (DAMOS) Manager determinespkeific location for
disposal of dredged material at the site (see Section 7.3).

2.2.1 SILENT INSPECTOR

Certified and trained eboard inspectors have traditionally been used by the USKEIE for

all disposal activities at ocean disposal sites. Beggmim 2009, however, an automated

inspector system will replace human inspectors. This system, called Silent Inspector, is run by
the USACE from the Mobile Alabama District office. Sl is an automated disposal vessel
monitoring system comprised of both haede and software developed by the USACE. It
consists of 1) governmeifrnished software developed through the U.S. Army Engineer
Research and Development Center (ERDC), 2ire@alge hardware owned or leased and
operated by dredging contractors, 3) a@izted S| database, and 4) desktop Sl software
developed by ERDC. In 2008 Sl was required on USACE Civil Works dredging projects using
hopper dredges and scows for disposal operations. Beginning January 1, 2009, Silent Inspector
was required for all dredlgg permits.

As deployed in New England, Silent Inspector will automatically monitor dredging parameters
such as the locaticendtracking of the position of a scow as it heads to the disposal site, and the
location at which dredged material is dischargyén reattime on a 24 hours/7 days a week basis

in a standard format. This information is recorded onto aboamd computer where it is then
available for download and review by the USACE for automatic transmittal to the appropriate
USACE District offce during permitted dredging and disposal operations. Desktop computer
tools are available to examine the data and monitor compliance with the terms and conditions of
USACE permits.

In addition, some of the largdredgingvessels will be equipped withe AlS (Automatic
Identification Syster)) which allowshipboard radar or electronic navigation charts to display
identification and course of vessels in real time. Some dyawed facilities, such as the
Stellwagen Bank National Marine Sanctuary Offic&eaituate, MA can monitor AIS equipped
vessels.
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Because of the proximity of the MBDS to Stellwagen Bank, however, marine mammal observers
will still be required on all disposal activities between February 1 and May 30 (See permit
conditions in Section 7)2

2.2.2 MONITORING

The USACE and EPA share responsibility for monitoring of the site and will use the SMMP to
guide the monitoring at the site. Monitoring data from other agencies will be utilized as
appropriate to maximize the availability of infornmatiat the site. Under MPRSA, EPA has the
responsibility for determining if an unacceptable impact has occurred as a result of dredged
material disposal at the site and for determining any modification to site uselesigeation.

Such determinations, hawer, will be made in consultation with other agencies. The USACE
and EPA share responsibility for developing any necessary mitigation plan.

Monitoring surveys at and near the site will be conducted periodically as available funding
permits. The monitang objective for each survey will be based on the SMMP, prior monitoring
results and, if appropriate, recommendations of the New England Regional Dredging Team or
Massachusetts Dredging Team.

3. BACKGROUND

3.1 LOCATION

The MBDS is a circular area 2 rntanal miles (nm) in diametandcentered at 42° 25.1'N and

70° 35.0'W (all coordinates are in NAD83). lfasated approximately 10 nm sotgbutheast of
Eastern Point in Gloucest@viA), 12 nm southeast from Gales Point (Manchesféy) and 18

nm from te entrance to Boston Harbor (Figure 1). It is located in 90 to 100 meters of water in a
deep basin called Stellwagen Basin, directly west of Stellwagen Bank, an underwater glacial
moraine that rises to 50 meters of the surface within 3 nm of the disjtes@lecause of its
importance to fish and marine mammal habitat, Stellwagen Bank was designated a National
Marine Sanctuary in 1992The reference area for the disposal site is located at 42° 22.70'N and
70° 30.30'Wabout 4nm southeast in a relativelydisturbed area of Stellwagen Badihis

reference area waelected in 1993 when the disposal site was designated because sediments
were determined to reflect similar grain size to the disposal site and sediment chemistry reflected
unimpacted condition(EPA Region 1, 1996%ediments from theeference areareused to
evaluatedredged material for disposatl the disposal site aras a point of comparison to

identify potential effects of contaminants in the dredged material.

3.2 BRIEF HISTORY OF DISPOSAL AT THIS SITE

The MBDS overlaps with two other historical disposal sites: the Industrial Waste Site, or IWS,
which was employed from the 1940s until 1977 and the interim MBDS, which was used from
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1977 to 1992 (Figure 2). The IWS is a&utical mile (m) diameter circleeentered at 42°
25.7'N, 70° 35.0'W and the interim MBDS is a two diameter center circle centerabdout0.75
nmeast, at 42° 25.7'N, 70° 34.0'W.

In 1977, the EPA's ocean dumpirggulations (40 CFR 8§228.12) established the interim dredged
material disposal site (interim MBDS). In 1993, the EPA officially designated the MBDS,
reconfiguring the boundaries to overlap with both the IWS and the interim MBDS, avoiding part
of the IWS wth a high concentration of industrial waste barrels (see below) and the newly
designated Stellwagen Bank National Marine Sanctuary, or SBNMS (EPA Region 1, 1992 and
1993). In the Final Record of Decision, EPA specified that this location was the hesttzie
because of its historical use, its avoidance of the SBNMS, and it is in an area of sediment
accumulation, so disposal mounds are not expected to suffer erosion. Since 1977, only dredged
material has been disposed at the interim MBDS and the MBDS.

The history of disposal at the IWS and the interim MBDS is outlined in more detail in Site
Evaluation studies (Hubbagd al, 1988), the Draft EIS for Designation of the Site (EPA, 1989),
baseline monitoring surveys (SAIC, 1994a and b), studies of thg\IVil8y et al, 1992;

NOAA, 1996), and the 1996 SMMP (EPA Region 1, 1996). Briefly, the IWS was routinely

called the "Foul Area", because the material on the bottom "fouls" or damages commercial
fishing nets. From the 1940s to 1977 dredged material, cotistnt debris, barreled industrial

and medical waste, encapsulated-lewel radioactive waste, munitions, and intentionally

sunken derelict vessels were dumped in the general area of the IWS. Most of the wastes appear
to be in 55, 30 or 5 gallon drums,reently located in the northwest quadrant of the IWS (in an

area around the coordinates 42° 26.4'N, 70° 35.4'W), or dispersed around the northern perimeter
up to 0.5 nm outside the IWS (Wileg al, 1992). Few drums are found away from the fWS
Dumping d industrial waste was terminated in 1976 and the IWS was formaliigsignated on
February 2, 1990.

Because of this area's past use as a dumping ground, NMFS closed the IWS to harvesting surf
clam and ocean quahogs in 1980. In 1992, the Food and Dmqitration (FDA) and NMFS
reissued this advisory, recommending a note be put on nautical charts, and advising all
commercial and recreational fishermen to avoid harvesting bottom dwelling species from the
area, including the MBDS (NOAA, 1996). Therehswever, some evidence of trawling activity
within the site (Valentinet al, 1996).

3.3 BUOY LOCATIONS

Disposal of dredged material prior to 1977 was generally at the northern edge of the IWS and
corresponding to the genéeaea of most of the waste drums identified on the bottom. From
1975 to 1985 disposal was centered in the middle of the IWS, now the northern part of the
MBDS. During this period, posal buoys were moorggpically with along scope which
contributed talisposal ofdredged materialver a wide areaThis old disposal mound, formed at

% Several studies using side scan sonar and sediment profile imaging (e.g. Keith et al., 1992; SAIC, 1994c) have
been conducted to determine whether containers were disposed more inshore of the IWS, buhesasaiveys
have documented presence of containers.
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the | ocation of the old ABFGO buoy from 1975
names of former buoys) is slightly visible in Figure 2.

In November 1985, a tawtired disposal buoy called MDA, maintained by NAE, was deployed
near 42° 25.1'N, 70° 34.45'W in the southwestern quadrant of the interim MBDS (Hebbérd
1988). Although the new MBDS was reconfigured in 1993, the buoy was not rabtret time
This buoy and all subsequent taut wire bubgseprovided greater precision in disposal, and
defined mounds on the bottom haesulted

Mound A was formed from dredged material dissdkrough 1994 at the MDA buoy and is
clearly seen (Figure 3) in an acaasturvey of the sea floor in 1996his figure is based on
composite images in which backscatter andiBuminated images have been combitedhow

the composition of the sea bed and the topographic r8liefillumination is from the north.

Blue repesents low backscatter mud of Stellwagen Basin, and orange represents high
backscatter gravelly sand and cobbles and boulders of Stellwagen@agsh.represents
moderate backscatter deposits of dredged material and similarly reflective materials af many
the higher geologic pinnacleBhe green mound in the middle of the image is located at the
disposal poinbeing used during that time peridled represents very high backscatter deposits
of rock debris from the excavation of the Ted Williams Tunesidath Boston Harbor.

In addition to a sediment dredged material disposal buoy, a Rock Reef Site (called the Rock
Disposal Location in the 1996 SMMP) was established in 1991 specifically for disposal of rocks
generated from downtown Boston's "Central Art€hird Harbor Tunnel” and two other smaller
projects.The purpose of this disposal was to provide habitat diversity over a homogeneous silty
sand substrate at the western edge of Stellwagen Bank (SAIC, Zapcation (which was
marked only by cooidates, and not by a buoy) was in the northeast quadrant of the interim
MBDS (about 500 meters outside of the new MBDS), on the slope of Stellwagen Bank at the
coordinates 42° 26.5'N, 70° 34.0'W at 50 m depth (Figures 2 and 3). This location is now
outsice the current boundary of the MBDS and will not be used for future disposal.

Since 1994 the buoy, renamed as the MBDA buoy, has been moved to create a ring of defined
disposal mounds surrounding a shallow depression in the northeast quadrant of The site.
purpose of this strategy is to construct a bo
limit the lateral spread of future dredged material (ENSR, 2@¥%)nounds have been created,

Mounds A to Fand CHCP (Cohasset Harbor Capping Projeet)ealedn Figures 4 and Sbased

on bathymetry collected in 200

3.4 ESTIMATED QUANTI TY OF DREDGED MATERI AL DISPOSED IN LAST 15
YEARS

Because of the recent navigation improvement dredging in Boston Harbor, MBDS has been the
most active disposal site in New England. From 1994 to 2008,760¢000 cubic yardsave

been disposed at the MBDS on an annual basis (@Bmillion cubicyardsin total; Table L

In addition to Boston Harbor, the dredged material has come from a number of harbors, rivers
and channels from Cape Ann to Plymouth, MA some of which are industrialized, such as Salem
and Weymouth, MA. By far the most dredged matehisphosed at MBDS comes from Boston
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Harbor and this trend is expected to continue. Below is a recent histoigjafdredging
projectsin Boston Harbor.

1992 to 1993About 1.5 million cubic yards of sediment (primarily Boston Blue Clay) and
blasted rockérom the Central Artery/Third Harbor Tunnel (now called the Ted Williams
Tunnel) project were disposed at the MDA buoy and the Rock Reef Site.

1997 to 2001 Over 300,000 cubic yards obfs surface sediment material and bottom clays from
Fort Point Chanel in downtown Boston was dredged for the Central Afiéty project.

Unsuitable material was disposed at Spectacle Island, and the remaining clean material (mostly
clays from parent material) was disposed at the MBDS (SAIC, 2002).

1997t0 20000ver 2 million cubic yards of sedi ment .
Clayo) from the inner harbor was dredged as p
Project (BHNIP) and disposed at the MBDS. Confined Aquatic Disposal (CAD) cells wer

constructed within the Mystic and Chelsea rivers and inmdoh#o contain approximately one

million cubic yards of unsuitable material contaminated with metals and organic compounds

(ENSR, 2007).

1998 to 2000:The US Army Corps of Engineers New Hamyd District conducted a

demonstration project to evaluate the feasibility of cappidgcrete mound of sediment on the
seafloor of theViIBDS. Two distinct types of dredged material, one from Cohasset Harbor, and
Acapping materi al ¢wefedredged tind sequértialy disgosed & & location
within the MBDS in an area removed from the ongoing mounds in the center of the disposal site.
The Cohasset Harbor Capping Projé€HCP)moundwascentered at about 42° 24.45'N and

70° 34.73'W in thesouthern parof the MBDS andeceived about 74,250 cubic yards of sandy

silt and clay material from Cohasset Harbor, and about 201,900 cubic yards of acceptable
material, mostly clumps of Boston Blue Clay and sand and gravel, from the Chelsea River as par
of the BHNIP. Results of several surveys using side scan sonar, bathymetry and sediment cores
determined that the capped material appeared
(SAIC, 2003f.

2004 and 2005Approximately 1.1 million cubic yaslof maintenance material was removed
from the Broad Sound North Channel, President Roads Channel and Anchorage and portions of
the Main Ship Channah the outer harbofUSACE/MassPort, 2006).

2008:0ver1,70Q000 cubic yards of materialeredredged irthe inner harbor as part of the

Boston Harbor Navigation Improvement Prograhout 900,000 cubic yards were disposed at
Mound F and about 800,000 cubic yards were disposed at the demonstration site in the western
part of the MBDS (see section 6.1).

* Unsuitable material is prohibited from disposal at the MBDS. See section 6.3.
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Table 1. Estimated volume and sources of dredged material for disposal mounds at MBDS since
1994. Sources: SAIC, 2002; SAIC, 2003; Tom Fredette, NAE, on October 7, 2008 (NAE, 2008)
and October 19, 2009

Mound Disposal Estimated Dredged material Type of dredging and  Source of
formed Years Volume (cubic  locations sediment classification data
yards)
B 1994to | 1,110871 BHNIP, marine Boston Blue Clay SAIC,
1998 terminals and 2002
surrounding
communities
C 1998to | 1,802,230 BHNIP, marine Boston Blue Clay SAIC,
1999 terminalsand Central 2002
Artery/Third Harbor
Tunnel(e.g. Fort Point
Channel)
Capping 1998to | 257,350 Cohasset Harbor Parent material SAIC,
Demo Project’ 2000 Chelsea River parent 2003
(CHCP) material
D 1999 504,860 BHNIP, marine Boston Blue Clay SAIC,
terminalsand CA/THT 2002
E 1999 981,150 BHNIP, marine Boston Blue Clay SAIC,
terminals and CA/THT 2002
F 2000 674,075 BHNIP Excludes disposal at | NAE,
Hull Harbor Cohasset Harbor 2008
Winthrop Harbor Capping Demo site
Saugus River
Hingham Bay
F 2001 127,125 Hull Harbor NAE,
Quincy Bay 2008
Chelsea River
F 2002 333,800 Scituate Harbor Maintenance dredging = NAE,
2008
F 2003 35,050 Port Norfolk Yacht NAE,
Club, Neponset River 2008
F 2004 767,900 Boston Harbor Maintenance dredging = NAE,
in outer harbor 2008
F 2005 1,379,585 Boston Harbor Maintenance dredging NAE,
in outer harbor 2008
F 2006 408,149 Salem Harbor NAE,
Weymouth Fore River 2008
F 2007 355,999 Weymouth Fore River NAE,
Salem Harbor 2008
F anddemo 2008 1,780,586 Boston Inner Harbor NAE,
site Danvers Harbor 2008
2009
Totals 10,518,730

1C
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Figure 1. General Location of the Massachusetts Bay Disposal Site (MEDSYUt 12 nm
southeast of Gales Poimlénchester), MAReprinted with permission from W&E-NAE. The
reference area is alsiisplayed.
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Figure 2. Location of Massachusetts Bay Disposal Site (Black circle) in relation to the Interim
Massachusetts Bay Disposal Site (Blue circle) laddstrial Waste Site (Red circle). Base map
source: Sunlluminated backscatter topography of Massachusetts Bay Disposal Site, with
Industrial Waste Site and interim MBDS identified, Butman and Lindsay, 1999.
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Figure 3. Backscatter image of Massachusetts Bay Disposal Site created from multibeam
bathymetric data in 1996. aNothethative thsposb
Mound A formed from 1985 to 199%hdthei mound at t heisthéollAi BF&pPp os al
area These mounds are algisible in some of the images generated by USGS (see Figure 2).

This is the location for disposal froh®75 to 1985. Source: Valentieéal.(1998. The
approximateboundary of the current MBDS has been placed on this image.
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Figure 4. Bathymetric contour map of MBDS survey area, September 20@dc(htour
interval) showing disposal bugpsitions between 1993 and 2004 and resulting disposal mounds
formed on the MBDS seafloor. SouréeNSR, 2005Reprinted with permission.
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Figure 5. Locations of disposal events in MBDS from 1984 to 2@®ibwnasgreen dots

overlain on lathymetry ofMBDS determinedn 2004 using a narrow beam echosourideown

by the blue contours &t5meter intervals The solid blue area near the northern intersection of
black and blue circles is a natural topographic high (drumlin) shown in Fig8muge ofdata:
personal communication from Stephanie Wilson, ENSR basedardinates from NAE scow
logs and bathymetry from ENSR, 2005.
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